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AN26210A
W-CDMA Dual Band LNA-IC

Overview
AN26210A is LNA-IC for dual band(800MHz/2.1GHz) WCDMA.

Realizing high performance by using 0.25 µm SiGe Bi-CMOS process(fT = 50 GHz, fmax = 60 GHz). 

Each Bands are selectable and Gain-mode is changeable, controlled by integrated CMOS logic circuit.

Achieving miniaturization by using small size XLGA package.

Features
Low voltage operation +2.85 V typ.

Low current consumption 4.5 mA typ. (High-Gain mode)

0.1 µA typ.  (Low-Gain mode)

High gain 17.0 dB typ. fRX = 2140 MHz (High-Gain mode)

17.0 dB typ. fRX = 880 MHz (High-Gain mode)

Low noise figure 1.55 dB typ. fRX = 2140 MHz (High-Gain mode)

1.10 dB typ. fRX = 880 MHz (High-Gain mode)

Low distortion 2.5 dBm typ. fRX = 2140 MHz (High-Gain mode)

(IIP3 +10 MHz offset) 2.0 dBm typ. fRX = 880 MHz (High-Gain mode)

Small package (XLGA)

Applications
W-CDMA dual-band terminals

Package 
12 pin Fine Pitch Land Grid Array   Package (LGA Type)

Type
Bi-CMOS IC

232621000306082
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Application Circuit Example 
Note) External components : See page 23

P1

C5

L3 L4

IN1(800 MHz)IN2(2.1 GHz)

OUT2(2.1 GHz) OUT1(800 MHz)

C3
L2L1

C2

VCC

Logic

Gain Select Gain Select

LNA Select 

800 MHz LNA Block2 GHz LNA Block

C1

12 11 10 9 8 7

1 2 3 4 5 6

OUT2 GND2 Vcc2 Vcc1 GND1 OUT1

IN2 GND3 CNT2 CNT1 E IN1

C4

R1

FIN1FIN2
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Pin Descriptions

2.1 GHz RF OutputOutputOUT212

GNDGroundFIN1FIN1

GNDGroundFIN2FIN2

GNDGroundGND211

VCCPower SupplyVcc210

VCCPower SupplyVcc19

GNDGroundGND18

800 MHz RF OutputOutputOUT17

800 MHz RF InputInputIN16

EmitterOutputE5

800 MHz / 2.1 GHz SWInputCNT14

High-Gain / Low-Gain SWInputCNT23

GNDGroundGND32

2.1 GHz RF InputInputIN21

DescriptionTypePin namePin No.

232621000506082



Total Pages Page

626

AN26210A

Product Standards

Established Revised

Semiconductor Company, Matsushita Electric Industrial Co., Ltd.

2007-02-27

Current and Voltage Range for Pins
Notes) Do not apply voltage to N.C. pins.

The values shows voltage to the GND unless otherwise specified. (+) is inlet current and (–) is outlet current in the circuit.

Voltage applying  exceeding below ratings leads to the malfunction and the damage of  the device. 

Below ratings are specified regarding  malfunction and stress, not for operation guaranty.

V0GNDFIN2

V0GNDFIN1

*2V—OUT212

V0GND11

V0 to 3.0Vcc10

V0 to 3.0Vcc9

V0GND8

*2V—OUT17

*1V– 0.3 to (VCC)IN16

*3V0GND32

– 0.3 to (VCC)IN2

NotesUnitRatingPin namePin No.

*3V– 0.3 to (VCC – 1 / 2)E5

V– 0.3 to (VCC)CNT14

V– 0.3 to (VCC)CNT23

*1V1

注) *1 : RF signal input pin. Do not apply DC current.

*2 : RF signal output pin. Do not apply DC current. 

*3 : Same as GND pin

232621000606082
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Absolute Maximum Ratings

Operating supply voltage range

⎯mA18ICCSupply current 2

NotesUnitRatingSymbolParameterA No.

*3°C–40 to +125TstgStorage temperature5

*3°C–20 to +85ToprOperating ambient temperature4

*2mW37.2PDPower dissipation3

*1V3.0VCCSupply  voltage1

NotesUnitRangeSymbolParameter

*V2.70 to 2.95VCCSupply voltage range

Notes) *: The values under the condition not exceeding the above absolute maximum ratings and the power dissipation

Notes) *1 : The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.

*2 : The power dissipation shown is the value at Ta = 85°C for the independent (unmounted) IC package.

When using this IC, refer to the PD-Ta diagram of the package standard page 4 and use under the condition not exceeding the allowable value.

*3 : Except for the power dissipation, operating ambient temperature, and storage temperature, all ratings are for Ta = 25°C.

232621000706082



Total Pages Page

826

AN26210A

Product Standards

Established Revised

Semiconductor Company, Matsushita Electric Industrial Co., Ltd.

2007-02-27

Electrical Characteristics at VCC =  2.85 V

Notes) All parameters are specified under Ta = 25°C±2°C unless otherwise specified. 

Current at SW pin

VIL = 0 V

VIL = Vcc× 0.14

VCC current at 800MHz Low-Gain 

mode

No input signal

VCC current at 800 MHz High-

Gain mode

No input signal

—µA100.1—

VCC current at 2.1 GHz Low-Gain 

mode

No input signal

1IccLaSupply current LG (2.1 GHz)DC-3

—µA100.1—1IccLbSupply current LG (800 MHz)DC-4

—V—2.852.57
VIH = Vcc× 0.90

1VIH
Input voltage 

(High-Gain mode)
DC-5

—V0.40.0—1VIL
Input voltage

(Low-Gain mode)
DC-6

—µA100.0—
Current at SW pin

VI H = VCC

1IIHSW current (High)DC-7

DC electrical characteristics

—mA6.04.5—

VCC current at 2.1 GHz High-Gain 

mode

No input signal

1IccHaSupply current HG (2.1 GHz)DC-1

—mA6.04.5—1IccHbSupply current HG (800 MHz)DC-2

—µA100.0—1IILSW current (Low)DC-8

Limits

Typ
Unit

Max

Test
Circuit

Notes

Min
ConditionsSymbolParameterB No.

232621000806082



Total Pages Page

926

AN26210A

Product Standards

Established Revised

Semiconductor Company, Matsushita Electric Industrial Co., Ltd.

2007-02-27

Electrical Characteristics (continued) at VCC =  2.85 V

Note) All parameters are specified under Ta = 25°C±2°C, fRXa = 2 140 MHz, PRX = –30 dBm, CW  unless otherwise specified.

High-Gain mode

f1 = 2170 MHz, PRX1 = –40 dBm

f2 = 2170 MHz – 190 MHz

Input 2 signals (f1, f2)

High-Gain mode

f1 = fRXa – 190 MHz

PRX1 = – 27 dBm

f2 = fRXa – 100 MHz

PRX2 = – 33 dBm

Input 2 signals (f1, f2)

High-Gain mode

f1 = fRXa + 10 MHz

f2 = fRXa + 20 MHz

Input 2 signals (f1, f2)

Low-Gain mode

f = 2 150 MHz, PRX = – 20 dBm

—dBm—2.5–2.01IIP3H1Sa
IIP3

+10 MHz offset  HG
A-3

—dBm—2.0–2.0

High-Gain mode

f1 = fRXa – 10 MHz

f2 = fRXa – 20 MHz

Input 2 signals (f1,f2)

1IIP3H2Sa
IIP3

–10 MHz offset HG
A-4

—dBm—5.02.01
IIP3_2040

HSa

IIP3

–95 MHz offset HG
A-5

—dBm—1.5–1.5

High-Gain mode

f1 = fRXa – 190 MHz

PRX1 = – 27 dBm

f2 = fRXa – 380 MHz

PRX2 = – 45 dBm

Input 2 signals (f1, f2)

1
IIP3_1760

HSa

IIP3

–190 MHz offset   HG
A-6

2.1 GHz : LNA AC electrical characteristics

—dB18.517.015.0
High-Gain mode

f = 2 150 MHz, PRX = – 30 dBm
1GHSaPower Gain   HGA-1

—dB–1.0–4.5–6.51GLSaPower Gain   LGA-2

—dBm—–12–191IP1dBHSa
Input P1dB

TX undesired signal input HG
A-7

Limits

Typ
Unit

Max

Test
Circuit

Notes

Min
ConditionsSymbolParameterB No.

232621000906082
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Electrical Characteristics (continued) at VCC =  2.85 V

注) All parameters are specified  under  Ta = 25°C±2°C, fRXb = 875 MHz, PRX = –30 dBm, CW  unless otherwise specified. 

High-Gain mode

f1 = fRXb, PRX1 = – 40 dBm

f2 = fRXb – 45 MHz

Input 2 signals (f1, f2)

High-Gain mode

f1 = fRXb – 45 MHz

PRX1 = – 27 dBm

f2 = fRXb – 22.5 MHz

PRX2 = – 47 dBm

Input 2 signals (f1,f2)

High-Gain mode

f1 = fRXb + 10 MHz

f2 = fRXb + 20 MHz

Input 2 signals (f1, f2)

Low-Gain mode

f = 885 MHz, PRX = – 20 dBm

—dBm—2.0–6.52IIP3H1Sb
IIP3

+10 MHz offset   HG
B-3

—dBm—0.0–8.0

High-Gain mode

f1 = fRXb – 10 MHz

f2 = fRXb – 20 MHz

Input 2 signals (f1, f2)

2IIP3H2Sb
IIP3

–10 MHz offset    HG
B-4

—dBm—12.57.52
IIP3_857.5

HSb

IIP3

–22.5 MHz offset   HG
B-5

—dBm—0.0–5.5

High-Gain mode

f1 = fRXb – 45 MHz

PRX1 = – 27 dBm

f2 = fRXb – 90 MHz

PRX2 = – 50 dBm

Input 2 signals (f1, f2)

2
IIP3_790

HSb

IIP3

–45 MHz offset   HG
B-6

800 MHz : LNA AC electrical characteristics

—dB18.517.015.5
High-Gain mode

f = 885 MHz, RRX = – 30dBm
2GHSbPower Gain    HGB-1

—dB–1.0–4.2–6.52GLSbPower Gain    LGB-2

—dBm—–14–192IP1dBHSb
Input P1dB

TX undesired signal input HG
B-7

Limits

Typ
Unit

Max

Test
Circuit

Notes

Min
ConditionsSymbolParameterB No.

232621001006082
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Electrical Characteristics  (Reference values for design) at VCC =  2.85 V

Note) All parameters are specified under Ta = 25°C±2°C, fRXa = 2 110 MHz, 2 140 MHz, 2 170 MHz, PRX = –30 dBm, CW

The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.

If a problem does occur related to these characteristics, we will respond in good faith to user concerns. 

—dBm—5.02.0

High-Gain mode

f1 = fRXa – 190 MHz

PRX1 = – 27 dBm

f2 = fRXa – 100 MHz

PRX2 = – 33 dBm

Input 2 signals (f1, f2)

1
IIP3_2040

Ha

IIP3

–95 MHz offset  HG
C-9

—dBm—1.5–1.5

High-Gain mode

f1 = fRXa – 190 MHz

PRX1 = – 27 dBm

f2 = fRXa – 380 MHz

PRX2 = – 45 dBm

Input 2 signals (f1, f2)

1
IIP3_1760 

Ha

IIP3

–190 MHz offset  HG
C-10

High-Gain mode

f1 = fRXa – 10 MHz

f2 = fRXa – 20 MHz

Input 2 signals (f1, f2)

High-Gain mode

f1 = fRX – 190 MHz

PRX1 = – 27 dBm

f2 = 2fRX – 190 MHz

PRX2 = – 35 dBm

Input 2 signals (f1, f2)

Low-Gain mode

f = fRXa

Low-Gain mode

f = fRXa, PRX = – 20 dBm

*1dB1.901.55—
High-Gain mode

f = fRXa
1NFHaNoise Figure   HGC-3

—dB6.54.5—1NFLaNoise Figure   LGC-4

—dBm–113–120—

High-Gain mode

f1 = fRXa – 190 MHz

PRX1 = – 27 dBm

f2 = 190 MHz, PRX2 = –75 dBm

Input 2 signals (f1, f2)

1
IM2_190

Ha
IM2   HGC-5

—dBm– 95–100—1
IM2_4090

Ha
IM2   HGC-6

—dBm—2.5–2.0

High-Gain mode

f1 = fRXa + 10 MHz

f2 = fRXa + 20 MHz

Input 2 signals (f1, f2)

1IIP3H1a
IIP3

+10 MHz offset  HG
C-7

2.1 GHz : LNA AC electrical characteristics

—dB18.517.015.0
High-Gain mode

f = fRXa
1GHaPower Gain   HGC-1

—dB–1.0–4.5–6.51GLaPower Gain   LGC-2

—dBm—2.0–2.01IIP3H2a
IIP3

–10 MHz offset   HG
C-8

Reference values

Typ
Unit

Max

Test
Circuit

Notes

Min
ConditionsSymbolParameterB No.

Note) *1 : Connector & substrate loss (0.1dB) included

232621001106082
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Electrical Characteristics (Reference values for design ; continued) at VCC =  2.85 V

Note) All parameters are specified underTa = 25°C±2°C, fRXa = 2 110 MHz, 2 140 MHz, 2 170 MHz, PRX = –30 dBm, CW

The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.

If a problem does occur related to these characteristics, we will respond in good faith to user concerns. 

Low-Gain mode

f = fRXa

Low-Gain mode

f = fRXa

Low-Gain mode

f = fRXa

Low-Gain mode

f1 = fRX, PRX1 = – 40 dBm

f2 = fRX – 190 MHz

Input 2 signals (f1, f2)

—dB–20–30—
High-Gain mode

f = fRXa
1ISOHaReverse Isolation   HGC-13

—dB–1.0–4.5—1ISOLaReverse Isolation   LGC-14

—dB—9.58.5
High-Gain mode

f = fRXa
1S11HaInput Return Loss   HGC-15

—dB—9.58.51S11LaInput Return Loss LGC-16

—dB—9.58.5
High-Gain mode

f = fRXa
1S22HaOutput Return Loss  HGC-17

2.1 GHz : LNA AC electrical characteristics 

—dBm—5.51.5

High-Gain mode

f1 = fRX – 190 MHz

PRX1 = – 27 dBm

f2 = 2f1 + fRX, PRX2 = –25 dBm

Input 2 signals (f1, f2)

1
IIP3_6040

Ha
IIP3   HGC-11

—dBm—–12–191
IP1dB

Ha

Input P1dB

TX undesired signal input HG
C-12

—dB—9.58.51S22LaOutput Return Loss  LGC-18

Reference values

Typ
Unit

Max

Test
Circuit

Notes

Min
ConditionsSymbolParameterB No.

232621001206082
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Electrical Characteristics (Reference values for design ; continued) at VCC =  2.85 V

Note) All characteristics are specified under  Ta = 25°C±2°C, fRXb = 875 MHz, 880 MHz, 885 MHz, PRX = –30 dBm, CW

The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.

If a problem does occur related to these characteristics, we will respond in good faith to user concerns. 

—dBm—2.0–6.5

High-Gain mode

f1 = fRXb + 10 MHz

f2 = fRXb + 20 MHz

Input 2 signals (f1, f2)

2IIP3H1b
IIP3

+10 MHz offset   HG
D-7

—dBm—0.0–8.0

High-Gain mode

f1 = fRXb – 10 MHz

f2 = fRXb – 20 MHz

Input 2 signals (f1, f2)

2IIP3H2b
IIP3

–10 MHz offset    HG
D-8

—dBm—12.57.5

High-Gain mode

f1 = fRXb – 45 MHz

PRX1 = – 27 dBm

f2 = fRXb – 22.5 MHz

PRX2 = – 47 dBm

Input 2 signals (f1, f2)

2
IIP3_857.5

Hb

IIP3

–22.5 MHz offset  HG
D-9

—dBm—0.0–5.5

High-Gain mode

f1 = fRXb – 45 MHz

PRX1 = – 27 dBm

f2 = fRXb – 90 MHz

PRX2 = – 50 dBm

Input 2 signals (f1, f2)

2
IIP3_790

Hb

IIP3

–45 MHz offset  HG
D-10

Low-Gain mode

f = fRXb

Low-Gain mode

f = fRXb                                               

PRX = – 20 dBm

*1dB1.701.10—
High-Gain mode

f = fRXb
2NFHbNoise Figure    HGD-3

—dB6.54.2—2NFLbNoise Figure    LGD-4

—dBm–89–94—

High-Gain mode

f1 = fRXb – 45 MHz

PRX1 = – 27 dBm

f2 = 45 MHz, PRX2 = – 55 dBm

Input 2 signals (f1, f2)

2
IM2_45

Hb
IM2    HGD-5

—dBm–72–78—

High-Gain mode

f1 = fRX – 45 MHz

PRX1 = – 27 dBm

f2 = 2fRX – 45 MHz

PRX2 = – 50 dBm

Input 2 signals (f1, f2)

2
IM2_1715

Hb
IM2    HGD-6

800 MHz : LNA AC electrical characteristics 

—dB18.517.015.5
High-Gain mode

f = fRXb
2GHbPower Gain    HGD-1

—dB–1.0–4.2–6.52GLbPower Gain    LGD-2

Reference values

Typ
Unit

Max

Test 
Circuit

Notes

Min
ConditionsSymbolParameterB No.

Note) *1 : Connector & substrate loss (0.05dB) included

232621001306082
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Electrical Characteristics (Reference values for design ; continued) at VCC =  2.85 V

Note) All characteristics are specified under Ta = 25°C±2°C, fRXb = 875 MHz, 880 MHz, 885 MHz, PRX = -30dBm

The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.

If a problem does occur related to these characteristics, we will respond in good faith to user concerns. 

—dBm—–14–19

High-Gain mode

f1 = fRXb, PRX1 = – 40 dBm

f2 = fRXb – 45 MHz

Input 2 signals (f1, f2)

2
IP1dB

Hb

Input P1dB

TX undesired signal input HG
D-12

—dBm—–2.5–7.0

High-Gain mode

f1 = fRX – 45 MHz

PRX1 = – 27 dBm

f2 = 2f1 + fRX

PRX2 = – 45 dBm

Input 2 signals (f1, f2)

2
IIP3_2550

Hb
IIP3    HGD-11

Low-Gain mode

f = fRXb

Low-Gain mode

f = fRXb

—dB—9.58.5
High-Gain mode

f = fRXb
2S11HbInput Return Loss   HGD-15

—dB—9.58.52S11LbInput Return Loss   LGD-16

—dB—9.58.5
High-Gain mode

f = fRXb
2S22HbOutput Return Loss   HGD-17

—dB—9.58.5
Low-Gain mode

f = fRXb
2S22LbOutput Return Loss   LGD-18

800 MHz : LNA AC electrical characteristics

—dB–18–24—
High-Gain mode

f = fRXb
2ISOHbReverse Isolation    HGD-13

—dB–1.0–4.2—2ISOLbReverse Isolation    LGD-14

Reference values

Typ
Unit

Max

Test 
Circuit

Notes

Min
ConditionsSymbolParameterB No.

232621001406082
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Electrical Characteristics (Reference values for design ; continued) at VCC =  2.7 V to 2.95 V

Note) All characteristics are specified under Ta = –20°C to 85°C
The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.

If a problem does occur related to these characteristics, we will respond in good faith to user concerns. 

VCC current at 800 MHz Low 

Gain mode

No input signal

VCC current at 800 MHz High 

Gain mode

No input signal

—µA100.1—

VCC current at 2.1 GHz Low Gain 

mode

No input signal

1IccLTaSupply current   LG(2.1 GHz)DCT-3

—µA100.1—1IccLTbSupply current   LG(800 MHz)DCT-4

DC electrical characteristics

—mA6.84.5—

VCC current at 2.1 GHz High Gain 

mode

No input signal

1IccHTaSupply current   HG(2.1 GHz)DCT-1

—mA6.84.5—1IccHTbSupply current   HG(800 MHz)DCT-2

Reference values

Typ
Unit

Max

Test
Circuit

Notes

Min
ConditionsSymbolParameterB No.

232621001506082
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Electrical Characteristics  (Reference values for design ; continued) at VCC =  2.7 V to 2.95 V

Note) All characteristics are specified under Ta = –20°C to 85°C, fRXa = 2 110 MHz, 2 140 MHz, 2 170 MHz, PRX = –30 dBm, CW

The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.

If a problem does occur related to these characteristics, we will respond in good faith to user concerns. 

—dBm—5.0– 0.5

High-Gain mode

f1 = fRXa – 190 MHz

PRX1 = – 27 dBm

f2 = fRXa – 100 MHz

PRX2 = – 33 dBm

Input 2 signals (f1, f2)

1
IIP3_2040

HTa

IIP3

–95 MHz offset   HG
E-9

—dBm—1.5– 3.5

High-Gain mode

f1 = fRXa – 190 MHz

PRX1 = – 27 dBm

f2 = fRXa – 380 MHz

PRX2 = – 45 dBm

Input 2 signals (f1, f2)

1
IIP3_1760 

HTa

IIP3

–190 MHz offset  HG
E-10

—dBm—2.5–5

High-Gain mode

f1 = fRXa + 10 MHz

f2 = fRXa + 20 MHz

Input 2 signals (f1, f2)

1IIP3H1Ta
IIP3

+10 MHz offset   HG
E-7

—dBm—2.0– 5

High-Gain mode

f1 = fRXa – 10 MHz

f2 = fRXa – 20 MHz

Input 2 signals (f1, f2)

1IIP3H2Ta
IIP3

–10 MHz offset    HG
E-8

—dBm-110–120—

High-Gain mode

f1 = fRXa – 190 MHz

PRX1 = – 27 dBm

f2 = 190 MHz, PRX2 = – 75 dBm

Input 2 signals (f1, f2)

1
IM2_190

HTa
IM2    HGE-5

—dBm– 93–100—

High-Gain mode

f1 = fRXa – 190 MHz

PRX1 = – 27 dBm

f2 = 2fRXa – 190 MHz

PRX2 = – 35 dBm

Input 2 signals (f1, f2)

1
IM2_4090

HTa
IM2    HGE-6

Low-Gain mode

f = fRXa

Low-Gain mode

f = fRXa, PRX = – 20 dBm

*1dB2.251.55—
High-Gain mode

f = fRXa
1NFHTaNoise Figure    HGE-3

—dB7.04.5—1NFLTaNoise Figure    LGE-4

2.1 GHz : LNA AC electrical characteristics

—dB19.017.014.0
High-Gain mode

f = fRXa
1GHTaPower Gain    HGE-1

—dB– 0.5–4.5–7.01GLTaPower Gain    LGE-2

Limits

Typ
Unit

Max

Test
Circuit

Notes

Min
ConditionsSymbolParameterB No.

Note) *1 : Connector & substrate loss (0.1dB) included

232621001606082
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Electrical Characteristics (Reference values for design ; continued) at VCC =  2.7 V to 2.95 V

Note) All  characteristics are specified under Ta = –20°C to 85°C, fRXa = 2 110 MHz, 2 140 MHz, 2 170 MHz, PRX = –30 dBm, CW

The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.

If a problem does occur related to these characteristics, we will respond in good faith to user concerns. 

—dBm—5.5– 0.5

High-Gain mode

f1 = fRXa – 190 MHz

PRX1 = – 27 dBm

f2 = 2f1 + fRXa

PRX2 = – 25 dBm

Input 2 signals (f1, f2)

1
IIP3_6040

HTa
IIP3    HGE-11

—dBm—–12– 21

High-Gain mode

f1 = fRXa, PRX1 = – 40 dBm

f2 = fRXa – 190 MHz

Input 2 signals (f1, f2)

1
IP1dB

HTa
Input P1dB    HGE-12

2.1 GHz : LNA AC electrical characteristics

Reference values

Typ
Unit

Max

Test
Circuit

Notes

Min
ConditionsSymbolParameterB No.

232621001706082
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Electrical Characteristics (Reference values for design : continued) at VCC =  2.7 V to 2.95 V

Note) All characteristics are specified under Ta = –20°C to 85°C, fRXb = 875 MHz, 880 MHz, 885 MHz, PRX = –30 dBm, CW

The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.

If a problem does occur related to these characteristics, we will respond in good faith to user concerns. 

—dBm—12.54.5

High-Gain mode

f1 = fRXb – 45 MHz

PRX1 = – 27 dBm

f2 = fRXb – 22.5 MHz

PRX2 = – 47 dBm

Input 2 signals (f1, f2)

2
IIP3_857.5

HTb

IIP3

–22.5 MHz offset  HG
F-9

—dBm—0.0–8.0

High-Gain mode

f1 = fRXb – 45 MHz

PRX1 = – 27 dBm

f2 = fRXb – 90 MHz

PRX2 = – 50 dBm

Input 2 signals (f1, f2)

2
IIP3_790

HTb

IIP3

–45 MHz offset   HG
F-10

—dBm—2.0–8.5

High-Gain mode

f1 = fRXb + 10 MHz

f2 = fRXb + 20 MHz

Input 2 signals (f1, f2)

2IIP3H1Tb
IIP3

+10 MHz offset   HG
F-7

—dBm—0.0–10

High-Gain mode

f1 = fRXb – 10 MHz

f2 = fRXb – 20 MHz

Input 2 signals (f1, f2)

2IIP3H2Tb
IIP3

–10 MHz offset    HG
F-8

—dBm-86–94—

High-Gain mode

f1 = fRXb – 45 MHz

PRX1 = – 27 dBm

f2 = 45 MHz, PRX2 = – 55 dBm

Input 2 signals (f1, f2)

2
IM2_45

HTb
IM2    HGF-5

—dBm–69–78—

High-Gain mode

f1 = fRXb – 45 MHz

PRX1 = – 27 dBm

f2 = 2fRXb – 45 MHz

PRX2 = – 50 dBm

Input 2 signals (f1, f2)

2
IM2_1715

HTb
IM2    HGF-6

Low-Gain mode

f = fRXb

Low-Gain mode

f = fRXb, PRX = – 20 dBm

*1dB2.001.10—
High-Gain mode

f = fRXb
2NFHTbNoise Figure    HGF-3

—dB7.04.2—2NFLTbNoise Figure    LGF-4

800 MHz : LNA AC electrical characteristics

—dB19.017.014.5
High-Gain mode

f = fRXb
2GHTbPower Gain    HGF-1

—dB–0.5–4.2–7.02GLTbPower Gain    LGF-2

Reference values

Typ
Unit

Max

Test
Circuit

Notes

Min
ConditionsSymbolParameterB No.

Note) *1 : Connector & substrate loss (0.05dB) included
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Electrical Characteristics (Reference values for design : continued) at VCC =  2.7 V to 2.95 V

Note) All characteristics are specified under Ta = –20°C to 85°C, fRXb = 875 MHz, 880 MHz, 885 MHz, PRX = –30 dBm, CW

The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.

If a problem does occur related to these characteristics, we will respond in good faith to user concerns. 

—dBm—–2.5–10

High-Gain mode

f1 = fRXb – 45 MHz

PRX1 = – 27 dBm

f2 = 2f1 + fRXb

PRX2 = – 45 dBm

Input 2 signals (f1, f2)

2
IIP3_2550

HTb
IIP3    HGF-11

—dBm—–14–21

High-Gain mode

f1 = fRXb, PRX1 = – 40 dBm

f2 = fRXb – 45 MHz

Input 2 signals (f1, f2)

2
IP1dB

HTb

Input P1dB

TX undesired signal input HG
F-12

800 MHz : LNA AC electrical characteristics

Reference values

Typ
Unit

Max

Test 
Circuit

Notes

Min
ConditionsSymbolParameterB No.

232621001906082
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Control Pins Mode Table

Note) Control voltage range : See B No. DC-5 / B No. DC-6 at  page 8

Truth Table
Note) Control voltage range : See B No. DC-5 / B No. DC-6 at  page 8

Voltage

2.1 GHz

High-Gain

High

Low-Gain
High-Gain/Low-Gain  Switching

(Gain Control)
3

Note
Low

DescriptionsPin No.

800 MHz
800 MHz/2.1 GHz  Switching

(LNA Select)
4

2.1 GHz High-GainOffHigh-GainHighHigh

2.1 GHz Low-GainOffLow-GainLowHigh

Low-Gain

High-Gain

LNA1 
(800 MHz)

800 MHz High-GainOffHighLow

Mode
LNA2 

(2.1 GHz)

CNT2 
(Gain Control)

(Pin3)

CNT1
(LNA Select) 

(Pin4)

800 MHz Low-GainOffLowLow

232621002006082
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Test Circuit Diagram
Note) External components : See page 23

Test Circuit Diagram 1

12 11 10 9 8 7

1 2 3 4 5 6

OUT2 GND2 Vcc2 Vcc1 GND1 OUT1

IN2 GND3 CNT2 CNT1 E IN1

C5

L3 L4

OUT2(2.1 GHz) OUT1(800 MHz)VCC

50 Ω 50 Ω

P1

IN1(800 MHz)

IN2(2.1 GHz)

C3
L1

C2

C1

50 Ω 50 Ω

L2

R1

C4

FIN1FIN2

232621002106082
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12 11 10 9 8 7

1 2 3 4 5 6

OUT2 GND2 Vcc2 Vcc1 GND1 OUT1

IN2 GND3 CNT2 CNT1 E IN1

C5

L3

OUT2(2.1 GHz) OUT1(800 MHz)VCC

50 Ω 50 Ω

P1

IN1(800 MHz)

IN2(2.1 GHz)

C3
L2L1

C2

C1

50 Ω

50 Ω

L4

R1

C4

FIN1FIN2

Test Circuit Diagram (continued)
Note) External components : See page 23

Test Circuit Diagram 2

232621002206082
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Test Circuit Diagram (continued) 
External Components

PanasonicERJ3GEYJ120V12Ω1608R1

PanasonicECJ0EC1H330J33 pF1005C4

PanasonicECDG0E2R4B2.4 pF1 005C2

PanasonicECJ0EB1A103K0.01 µF1 005C3

PanasonicECJ0EB1H010C, others
1 pF//10 pF//100 pF

//1000 pF
1 005C5

—
Er = 2.7, W = 0.2 mm

t = 0.6 mm, L = 0.95 mm
0.62 nHPatternP1

PanasonicEKJRF10NJF210 nH1 005L2

VendorPart NumberValueSizeComponents

PanasonicECJ0EB1A103K0.01 µF1 005C1

PanasonicEKJRF2N7DF22.7 nH1 005L4

PanasonicEKJRF3N3DF23.3 nH1 005L3

PanasonicEKJRF1N5DF21.5 nH1 005L1

232621002306082
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GND—0.0 V2

High-Gain/Low-Gain SW input 

Less than 0.40 V(VCC × 0.14): Low-Gain mode

More than 2.57 V(VCC × 0.90): High-Gain mode

—3

800 MHz/2.1 GHz SW input 

Less than 0.40 V(VCC × 0.14): 800 MHz mode

More than 2.57 V(VCC × 0.90): 2.1 GHz mode

—4

800 MHz LNA emitter 0.0 V5

800 MHz LNA input Same as 10.85 V6

2.1 GHz LNA input 
0.85 V1

DescriptionsInternal CircuitVoltage
Pin 
No.

Technical Data
I/O block circuit diagrams and pin function descriptions

GND

3

1

VCC

GND

GND

4

5

VCC

GND

232621002406082
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800 MHz LNA output 
—

7

GND —0.0 V8

Voltage supply
2.85 V9

Voltage supply2.85 V10

GND —FIN1

DescriptionsInternal CircuitVoltage
Pin 
No.

Technical Data (continued) 

I/O block circuit diagrams and pin function descriptions (continued)

9

GND

VCC

10

VCC

GND

7

VCC

GND

FIN1

232621002506082
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2.1 GHz LNA outputSame as 7—12

GND—0.0 V11

GNDSame as FIN1—FIN2

DescriptionsInternal CircuitVoltage
Pin 
No.

Technical Data (continued) 

I/O block circuit diagrams and pin function descriptions

232621002606082


